Analysis of ecdysone-pulse responsive region of BMWCP2 in wing disc of Bombyx mori.
The present study was undertaken to clarify the regulation of cuticle-protein gene expression. Bombyx BAC library was screened to obtain the sequences of regulatory regions of cuticle protein genes isolated from wing discs of Bombyx mori. Two kb upstream of BMWCP2 was cloned into a reporter plasmid, and a reporter assay was operated. Plasmids were introduced into wing discs and wing tissues using a gene gun. DNA introduction into wing discs was confirmed with plasmid pA3GFP. The upstream region of BMWCP2 showed stage-specific activity: strongest at P0. EMSA analysis indicated the binding of BmbetaFTZ-F1. Ecdysone pulse-responsive sequences were examined in vitro. A luciferase assay was performed using reporter plasmids that contained different length upstream-regions of BMWCP2. With this method, we identified the ecdysone-responsive region. With deletion of the BMWCP2 upstream region, mutagenesis of the BmbetaFTZ-F1 binding site and EMSA analysis, it was confirmed that the BMWCP2 expression was regulated by BmbetaFTZ-F1 through the ecdysone pulse. This is first to apply the introduction of reporter plasmids into small organs to examine the developmental and hormonal regulation of the cuticle protein gene expression. We demonstrated that the binding of BmbetaFTZ-F1 facilitated the promoter activity of the BMWCP2 cuticle protein gene in vitro.